Cyclobutane pyrimidine dimers form preferentially at the major p53 mutational hotspot in UVB-induced mouse skin tumors.
The most prevalent DNA lesion induced by UV irradiation is the cyclobutane pyrimidine dimer (CPD) which forms at positions of neighboring pyrimidines. In mouse skin tumors induced by irradiation with UVB (280-320 nm) lamps or solar UV simulators, a major mutational hotspot occurs at codon 270 (Arg-->Cys) involving a sequence change from 5'-TCGT to 5'-TTGT. We have shown previously that CPD formation by UVB or sunlight is enhanced up to 10-fold at 5'-CCG and 5'-TCG sequences due to the presence of 5-methylcytosine bases. Sequence analysis showed that the CpG at codon 270 is methylated in mouse epidermis at a level of approximately 85%. Irradiation of mouse skin or mouse cells in culture produced the strongest CPD signal within exon 8 at the 5'-TCG sequence which is part of codon 270. Time course experiments showed that CPDs at this particular sequence persist longer than at several neighboring positions. The data suggest that formation of CPDs is responsible for induction of the major p53 mutational hotspot in UV-induced mouse skin tumors.